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Reply To 
Attn Of: ECL-113 

June 4,2003 

Ms. Katie Hain, Manager 
Environmental Restoration Program 
U.S. Department of Energy 
Idaho Operations Office 
850 Energy Drive 
Idaho Falls, Idaho 83402 

Subject: Review of Draft Final Monitored Natural Attenuation Remedial Action 
Work Plan and Draft Monitored Natural Attenuation Operations, Monitoring 
and Maintenance Plan for Test Area North, Operable Unit (OU) 1 -07B. 

Dear Ms. Hain: 

We received the Draft Final Monitored Natural Attenuation Remedial Action Work 
Plan and Draft Monitored Natural Attenuation Operations, Monitoring and Maintenance 
Plan for Test Area North, Operable Unit (OU) 1 -07B on May 16, 2003. Our comments 
on the draft documents were adequately addressed and we have no additional 
comments on the draft final. 

Please contact me at (206) 553-7261 , if you require clarification or elaboration on 
our position in this matter. 

Sincerely, 

Wayne Pierre 
Project Manager 

cc: Mark Jeffers, IDHW 

Mark Shaw, DOE-Id 
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Data Quality Objective Development 
The U. S.  Environmental Protection Agency (EPA) data quality objective (DQO) process prescribes 

a seven-step process to be used for designing environmental investigations for Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) responses (EPA 2000a, 2000b). 
The process uses qualitative and quantitative statements intended to clarify study objectives, define 
appropriate data types, determine appropriate conditions from which to collect the data, and specify 
acceptable levels of decision errors. The outputs of each step are then used as inputs in designing the 
sampling plan. 

The technical basis for the Record of Decision Amendment-Technical Support Facility Injection 
Well (TSF-05) and Surrounding Groundwater Contamination (TSF-23) and Miscellaneous No action 
Sites, Final Remedial Action (DOE-ID 200 1) and the subsequent performance and compliance monitoring 
strategy for monitored natural attenuation (MNA) were developed in a cooperative fashion amongst the 
Agencies. During the development process, many DQO process elements were addressed and 
documented through an extensive planning process by all three Agencies. Therefore, the development of 
DQOs in this appendix is abbreviated. The technical background and evaluation strategy presented in the 
body of the Remedial Action Work Plan provide the basis for the DQOs. 

The purpose of this appendix is to develop clear decision rules that will be evaluated during the 
remedial operations and to specify frequency, location, and analytes required for the monitoring program. 
This appendix is organized using the seven steps of the DQO process. The initial steps are relatively 
general and rely largely on information previously developed in the Operable Unit 1-07B MNA 
documents, which the planning team is already familiar. The latter sections go into more detail regarding 
the decision rule development and sampling design optimization. 

1. STATE THE PROBLEM 

The technical problems that necessitate collection of environmental data are summarized in the 
body of the Remedial Action Work Plan. The conceptual site model was developed before the Record of 
Decision Amendment (DOE-ID 2001) and is described in detail in previous project documents. The 
exposure scenarios and associated risk levels were previously established in the Record of Decision 
Amendment (DOE-ID 2003). The remedial action budget and schedule were identified in the Record of 
Decision Amendment (DOE-ID 200 1). The decision makers are familiar with this background 
information and the technical problems associated with this project. For convenience, the contaminants of 
concern are repeated in Table C-1 (from DOE-ID 2003a). 

Another important component of the MNA problem statement are the project objectives. Through 
development of the Record of Decision Amendment (DOE-ID 200 1) and subsequent performance 
monitoring/compliance monitoring strategy report, four specific objectives have been defined. There are 
two compliance objectives and two performance objectives. The two compliance objectives are required 
activities that the U.S. Department of Energy (DOE) must perform to comply with the Record of Decision 
Amendment. The performance objectives are essentially a subset of the first compliance bullet and 
summarize the objectives for groundwater monitoring during the remedial action. 

Compliance objectives consist of the following: 

Conduct groundwater monitoring at all MNA performance monitoring wells at a frequency and 
duration sufficient to demonstrate that the remedy is operational, hnctional, and effective 
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Table C-1 . Contaminants of concern. 

Contaminant Maximum Concentrations" 

TCE 12,000-32,000 pg/L 

PCE 110 pg/L 

cis-1,2- DCE 3,200-7,500 pg/L 

trans- 1,2-DCE 1,300-3,900 pg/L 

Tritium 14,900-15,300 pCAb 

Strontium-90 530-1,880 p C A  

Cesium-137 1,600-2,150 p C A  

Uranium-234 5.2-7.7 pCA" 
DCE = dichloroethene 
PCE = tetrachloroethene 
TCE = trichloroethene 

Demonstrate at the end of the remedial action period that remedial action objectives (RAOs) for 
groundwater have been attained. 

Performance objectives consist of the following: 

Monitor whether the natural attenuation process continues to trend toward the RAOs for the distal 
zone of the plume 

0 Monitor plume expansion. 

2. IDENTIFY THE DECISIONS 

Based on the understood problem statement, principal study questions (PSQs) are defined as 
follows: 

PSQ 1: Is the remedial technology (MNA) performing at a level that will ensure remedial objectives 
are met? 

0 PSQ 2: Has the final remediation level been achieved? 

Alternative actions (AAs) are then defined as follows: 

AA la: Recommend that the current remedial technology (MNA) continue operation 

AA lb: Recommend that a new remedial technology or modifications to the current technology be 
considered. 

AA 2a: Recommend that the site has achieved cleanup goals and proceed with CERCLA de-listing 
procedures 

AA 2b: Recommend that continued remedial action is required. 

Following EPA procedures, the principal study questions and alternative actions are combined into 
concise decision statements (DSs), as follows: 
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DS 1 : Determine whether the remedial technology (MNA) is attaining operational goals and should 
remain in operation or whether a new technology or modifications to the current technology should 
be implemented 

DS 2: Determine whether remedial objectives have been met such that no hrther action is required 
at the site and proceed with de-listing procedures or whether hrther response is appropriate for the 
site. 

3. IDENTIFY INPUTS TO THE DECISIONS 

The third step of the DQO process is to identify information inputs needed to support the decision 
statements and to specify which inputs will require environmental measurements. Four types of 
information are required to resolve the decision statements: (1) action levels, (2) mechanism studies, 
(3) modeling information, and (4) new environmental measurements. 

3.1 Action Levels 

Action levels for each contaminant were previously established in the Record of Decision 
Amendment (DOE-ID 200 1). The Record of Decision Amendment identifies a groundwater RAO to 
reduce all contaminants of concern (COCs) to below MCLs and a 1 x 10 total cumulative carcinogenic 
risk-based level for hture residential groundwater use, and until the cumulative hazard index is less than 
1 for noncarcinogens. The MCLs for the Operable Unit 1-07B COCs are provided in Table C-2. 

Table C-2. Maximum contaminant levels for Operable Unit 1 -07B contaminants of concern 

Contaminant Federal Drinking Water Standard 

TCE 5 Pg/L 

PCE 5 Pg/L 

trans-1,2-DCE 100 pg/L 

cis-1,2- DCE 70 pg/L 

Tritium 20,000 pCi/L 

Strontium-90 8 pCi/L 

Cesium- 137 119 pCi/Lc 

Uranium-234 27 pCi/Ld 
DCE = dichloroethene 
PCE = tetrachloroethene 
TCE = trichloroethene 

Note that because the RAO is a cumulative risk goal, a cumulative risk assessment must be 
performed to verify attainment of the RAOs once the remedial action is complete. For monitoring 
purposes, however, the MCLs can be used as action levels. 

3.2 Mechanism Studies 

As described in Section 5 of the Remedial Action Work Plan, study techniques will be identified 
and investigated to provide direct evidence of active degradation mechanisms within and outside areas of 
contamination at Test Area North (TAN). One promising approach uses activity-dependent probes to 
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evaluate active mechanisms for degradation in the Snake fiver Plain Aquifer (S WA). Activity-dependent 
probes developed by researchers at Idaho State University and INEEL (Miller et al. 2002) are substrates 
that are transformed into fluorescent products by enzymes known to co-metabolize trichloroethene (TCE). 
If the appropriate enzyme is present and active within a given environmental sample, then application of 
the probes to that sample should result in an easily detected fluorescent product. If the appropriate 
enzyme is not present or is present but not active in a given sample, then the probes will not be 
transformed and no fluorescence will be detected. Direct evidence of an active degradation mechanism 
will verify the capability of MNA processes to naturally remediate TCE in the SWA, may permit early 
completion of the performance operations phase, and may be used to support the Agencies’ determination 
that MNA is operational and hnctional throughout the plume. Although the results of these studies will 
factor into the decision rules in Step 5, the data collection requirements for these studies are not addressed 
in this set of DQOs. 

3.3 Modeling Information 

As described in Section 5 of the Remedial Action Work Plan, numerical modeling will be 
performed in the remedial action’s early stages to determine acceptable and unacceptable patterns for 
TCE concentrations at various locations over time. Specifically, the numerical model will be used to 
estimate the latest time that peak breakthrough can occur at a given location and still achieve RAOs by 
2095. Groundwater monitoring will then be conducted and the results compared to predicted patterns to 
determine whether the contaminant concentrations are behaving as expected. 

3.4 E nvi ro n men tal Meas u re men ts 

Environmental measurements for MNA will include collection and analysis of groundwater 
samples to determine contaminant concentrations at various locations throughout the study area. The 
contaminants of concern identified above are the only analytes required. The sampling location and 
frequencies, analytical methods, and quality assurance requirements will be discussed in Step 7 of the 
DQO process. An Operations, Monitoring, and Maintenance Plan will be developed to specify the 
detailed procedures and techniques for the sampling. 

In addition to chemical data, regional groundwater elevations also will be needed to periodically check 
groundwater flow structure in the numerical model and to help interpret changes in contaminant 
concentrations. The remaining steps of the DQO process will focus on the fourth information need 
“environmental measurements. ” 

4. DEFINE STUDY BOUNDARIES 

In this step of the DQO process, the specific site characteristics that will affect the collection of 
data are described. The planning team defines the spatial and temporal boundaries that will be covered by 
the decision, including: 

Spatial conditions or boundaries of the site or release that define what should be studied and where 
samples should be taken 

Temporal boundaries that describe what the period of the study data should be and when samples 
should be taken. 
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4.1 Spatial Boundaries 

The spatial boundary of the decision is Operable Unit 1-07B at TAN. The groundwater 
contamination plume extends approximately 2 mi to the east and southeast of the Technical Support 
Facility (TSF) -05 injection well. Vertically, the spatial boundaries are defined by the water table and the 
QR interbed, which occur at roughly 61 m (210 ft) below land service (bls) and 122 m (400 ft) bls near 
TSF-05. 

However, because the contaminant plume is expected to behave differently at different locations, 
the area is divided into three distinct zones for purposes of monitoring. The three zones are illustrated in 
Figure C-1 . The uppermost area, Zone 1, represents the area within the contamination plume that is 
expected to exhibit decreasing TCE concentration trends in the near term. The central area, Zone 2, also is 
within the contamination plume, but due to distance from the source area, is not expected to exhibit 
significantly decreasing concentration trends for several decades. Zone 3 is the area outside of the 
contaminant plume immediately below the leading edge of the plume. This area has been defined to 
monitor potential expansion of the contamination area. 

To hrther complicate the spatial boundary issue, the area of concern for MNA changes over the 
course of the remediation. During the time that the in situ bioremediation (ISB) and New Pump and Treat 
Facility (NPTF) components are operational, MNA monitoring will be focused on the plume’s distal 
zone. After ISB and NPTF are completed, MNA monitoring will include the entire area of the plume, 
including the areas near the original source (currently referred to as the hot spot and medial zone). 

4.2 Temporal Boundaries 

The temporal boundary of the study is defined by the remedial action period established in the 
Record of Decision, which is a 1 00-year period ending in 2095. However, the Agencies have defined two 
distinct periods, referred to as “operational phases,” to structure the data collection and decision making 
process. The first phase, performance operations, is designed to allow a period of time over which the 
remedy’s progress can be monitored closely and at the end of which the Agencies can make a formal 
determination as to whether MNA is working as well as expected. Once this determination is made, the 
remedy moves into the second phase, long-term monitoring, which involves periodic progress checks 
over the remedy’s life (100 years). 

Both operational phases apply to the spatial zones described above. For Zone 1, declining 
contaminant trends are expected to be discernable within a 10-year period. Therefore, a milestone has 
been established in June 20 13 to determine whether MNA is operational and hnctional in Zone 1. 
Specific milestones for the other zones will be established later. See Section 13 of the Remedial Action 
Work Plan for schedule requirements and a discussion of the various milestones and deliverables. 

4.3 Decision Making Scale 

The scale of the first decision, determining whether the remedial technology (MNA) is attaining 
operational goals and should remain in operation, is complex because the decision is applied individually 
to the three zones and the two phases. That is, this determination will need to be made by the Agencies for 
each zone and for each operational phase. The way that the remedial action is divided into zones and 
phases will be considered in the next section when decision rules are formulated. 

The scale of the second decision, determining whether RAOs have been met, is the entire area of 
the groundwater plume as a whole. It is expected that a single decision will be made as to whether 
Operable Unit 1-07B has attained the maximum contaminant levels (MCLs) and exhibits a cumulative 
risk that meets the RAOs. 
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Figure C-1 . Spatial extent of study area and monitoring zones. 
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4.4 Practical Constraints 

One practical constraint on the data collection process is related to the natural rate of radioactive 
decay of tritium. Because tritium has a relatively short half-life (approximately 30 years), tritium 
concentrations in groundwater currently are markedly declining. Tritium is important not only as a 
contaminant of concern, but is also the most reliable element to use as a tracer in the calculation of the 
observed TCE degradation rate (see Section 4 of the Remedial Action Work Plan). Because tritium will 
not be reliably detectable in upcoming years, any estimation of the TCE degradation rate also will become 
increasingly unreliable. For this reason, it is recommended in the 2002 MNA annual report that the TCE 
degradation rate not be recalculated in the hture. The current estimate represents the best estimate. 

Another practical consideration is the fact that the relatively slow rate of change in contaminant 
concentrations (with the exception of tritium) coupled with inherent measurement error, makes 
identification of trends difficult. As discussed in the 2002 annual MNA report, the more downgradient 
monitoring locations do not show discernable changes from year to year. In fact, based on observations 
made over the past 7 years, distal zone wells are not expected to exhibit measurable change over a period 
less than 5 years. This means that groundwater monitoring should be conducted on a less frequent basis 
over a longer period. 

5. DEVELOP DECISION RULES 

Decision rules integrate outputs from DQO Steps 1 through 4 into logic statements describing the 
basis for choosing between various actions given possible results of the data collection effort. In this step, 
the parameters of interest are defined, quantitative action levels are specified as appropriate, and decision 
rules are written. 

For the MNA remedial action, the Agencies decided to frame decision rules in terms of the two 
operational phases and three monitoring zones. For each operational phase and zone, the parameters of 
interest, action level, and decision rule are defined below. 

5.1 Performance Operations 

5.1.1 Zone 1 

Parameters of interest- The parameter of interest is a descriptive measure (such as a mean, 
proportion) that specifies the attribute that the decision maker would like to know about the population. 
For Zone 1, the parameter of interest is the statistical trend in COC concentration data. 

Action Levels. The action level is a numerical criterion for deciding whether the contamination 
levels drive a certain action. For Zone 1, no quantitative action level is defined. Statistical trends observed 
in Zone 1 wells will be compared to model predictions to determine whether the plume is being 
attenuated as expected, as described in Section 5 of the Remedial Action Work Plan. 

Decision Rule. If monitoring data indicate that (1) peak TCE breakthrough has occurred in Zone 
1 monitoring wells before the bounding estimate of the peak breakthrough year (as described in Section 5 
of the Remedial Action Work Plan) and (2) radionuclide contaminants are attenuating at a rate that will 
achieve MCLs before 2095, then MNA will be determined to be operational and hnctional in Zone 1 and 
long-term operations will commence. Otherwise, performance operations will be extended for a period to 
be determined by the Agencies. 
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5.1.2 Zone 2 

Parameters of lnterest- The parameter of interest is a descriptive measure (such as a mean, 
proportion) that specifies the attribute that the decision maker would like to know about the population. 
For Zone 2, the parameter of interest is the statistical trend in COC concentration data. 

Action Levels. The action level is a numerical criterion for deciding whether the contamination 
levels drive a certain action. For Zone 2, no quantitative action level is defined. Statistical trends observed 
in Zone 2 wells will be compared to model predictions to determine whether the plume is being 
attenuated as expected, as described in Section 5 of the Remedial Action Work Plan. 

Decision Rule. If MNA is determined to be operational and hnctional in Zone 1, and if scientific 
studies identify direct evidence of an active degradation mechanism that verifies the capability of MNA 
processes to naturally remediate TCE in the SRPA, then MNA will be determined to be operational and 
hnctional in Zone 2 and long-term operations will commence. Otherwise, performance operations will 
continue until monitoring data indicate that peak TCE breakthrough has occurred in Zone 2 monitoring 
wells before the bounding estimate of the peak breakthrough year (as described in Section 5 of the 
Remedial Action Work Plan). 

5.1.3 Zone 3 

Parameters of lnterest- The parameter of interest for performance operations in Zone 3 will be 
maximum TCE values. 

Action Levels. Two action levels are specified for performance operations in Zone 3, depending 
on the specific location. For wells at or upgradient from TAN-56, the action level is 10 pg/L. At locations 
at or below the 30% point, the action level is 5 pg/L TCE. 

Decision Rule 7. If TCE concentrations measured in GIN-4 exceed 10 pg/L, then the monitoring 
plan will be revised, including but not limited to increasing sampling to an annual frequency. 

Decision Rule 2. If TCE concentrations measured in TAN-56 exceed 10 pg/L, then the 
monitoring plan will be revised, including but not limited to installation of a hrther downgradient 
monitoring well. The new monitoring well will be located at a point to measure a 30% increase in plume 
size. That is, the well will be at a distance 1.3 times the length of the plume, measured along the primary 
plume axis, as estimated by the 5-pg/L isopleth drawn in the Explanation of Signzjcant Differences from 
the Record of Decision for the Technical Support Facility Injection Well (TSF-05) and Surrounding 
Groundwater Contamination (TSF-23) and Miscellaneous No Action Sites, Final Remedial Action 
(DOE-ID 1997). 

Decision Rule 3. If TCE concentrations remain less than 5 pg/L at a point corresponding to a 
30% increase in plume size, then MNA will be operational and hnctional in Zone 3. Otherwise, MNA 
will not be considered operational and hnctional in Zone 3 and will require reevaluation by the Agencies 
and modification of the remedy (as necessary). 

5.2 Long-Term Operations 

The decision rule for long-term operations, related to the attainment of RAOs, applies to the plume 
as a whole and is not specific to the three monitoring zones. This decision rule will be applied at the end 
of the remedial action period, after 2095. (Periodic evaluation of the remedy progress will be performed 
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according to the CERCLA 5-year review process, but that evaluation and decision-making process is 
separate and not included in this DQO discussion.) 

Parameters of interest- The parameter of interest to evaluate attainment of RAOs at the end of 
the remedy has not yet been specified. It is likely that a plume-wide mean or percentile for each 
contaminant will be compared to the corresponding MCL. The parameter of interest will be defined by 
the Agencies later. 

Action Levels. The action levels used to evaluate attainment of RAOs are the contaminant- 
specific MCLs established in the Record of Decision Amendment (DOE-ID 2001). In addition, 
cumulative carcinogenic and noncarcinogenic risk levels must be below 1 E-4. 

Decision Rule. If the groundwater data indicate that remedial objectives have been met, then no 
hrther action is required at the site and the Agencies can proceed with de-listing procedures. Otherwise, 
the Agencies shall determine whether hrther response is appropriate for the site. 

6. SPECIFY LIMITS ON DECISION ERRORS 

Because analytical data can only provide an estimate of a site’s true condition, decisions that are 
based on a finite set of data have an associated probability of error. The purpose of specifying limits on 
decision errors is to minimize uncertainty in the data by defining tolerable limits on decision errors that 
are used to establish performance goals for the data collection design. 

For Zone 1 and Zone 2 decision rules, the post-breakthrough trends will be identified with a 95% 
confidence (the significance level for the hypothesis test is a = 0.05). 

For Zone 3 decision rules, the maximum TCE concentration will be compared to the decision 
action levels; a decision error limit is not specified. 

In regards to the RAO decision rule, because verification of attainment is not expected to be 
performed until after 2095, and only a very limited set of data is currently available, the specific design of 
the attainment verification test will be decided by the Agencies at a later time. The Agencies will evaluate 
the sampling program’s feasibility and an appropriate decision error limit will be set at that time. 

7. OPTIMIZE DATA COLLECTION DESIGN 

The final step in the DQO process is to design a program to cost effectively collect data that will 
meet the DQOs. The requirements of the data collection program are summarized in Table C-3. 

7.1 Sampling Locations 

Zone 1 will be represented by samples collected from Wells TAN-16, TAN-25, TAN-28, TAN-29, 
TAN-3OA, TAN-37, TAN-51, TAN-54, TAN-55, and TSF-05. Zone 2 will be represented by samples 
collected from Wells TAN-21, TAN-52, and ANP-8. Zone 3 will be represented by samples collected 
from Wells TAN-56, TAN-57, TAN-58, and GIN-4. 

A number of wells may be sampled at more than one depth. The sampling depths and methods 
have been developed in the Monitored Natural Attenuation Operations, Monitoring, and Maintenance 
Plan for Test Area North, Operable Unit 1-07B (DOE-ID 2003b). 
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Table C-3. Data-collection program requirements. 

Zone Freauencv Location Parameters 

1 Annual 

2 Annual 

3 Every 3 years 

a: Well is sampled at multiple depths. 
DCE = dichloroethene 
PCE = tetrachloroethene 
TAN = Test Area North 
TCE = trichloroethene 
TSF = Technical Support Facility 
VC = vinvl chloride 

TAN-16, TAN-51”, TAN-54”, TCE, PCE, cis- and trans-DCE, VC, 
and TAN-55“ 

TAN-25, TAN-28, TAN-29, 
TAN-3OA, TAN-37”, and 

TAN-52”,TAN-21,and 

TSF-05” 

ANP-8 

GIN-4, TAN-56”, TAN-57, 
and TAN-5 8 

H-3 

Gross alpha, Sr-90, Cs-137, and H-3 

TCE, PCE, cis- and trans-DCE, VC, 
and H-3 

TCE, PCE, cis- and trans-DCE, VC, 
and H-3 

7.2 Sampling Frequencies 

To ensure adequate data are generated to support trend analyses in Zones 1 and 2, groundwater 
samples will be collected and analyzed at an annual frequency during performance operations. It is 
anticipated that during long-term operations, the sampling frequency will be less; however, that decision 
will be made by the Agencies at the end of performance operations. Monitoring wells in Zone 3 will be 
sampled and analyzed once every 3 years. Note that the decision rule in Step 5 allows increased sampling 
frequency in Zone 3, should the data warrant. 

7.3 Sampling Duration 

It is expected that adequate data can be collected in a 10-year period to support the decision rules 
for Zone 1 performance operations. Zone 1 performance operations are scheduled to be completed by 
2013 (see Section 13 of the Remedial Action Work Plan). Note that the decision rules in Section 5 allow 
extension of the performance operations period should the data warrant. 

It is expected that in Zone 2, breakthrough will not be exhibited until approximately 2020. 
Evidence of post-breakthrough trends might not be conclusive for another decade. Therefore, 
performance operations for Zone 2 could continue until 2030. Note that the decision rules in Step 5 allow 
early completion of performance operations in Zone 2 based on other factors. 

Monitoring in Zones 1 and 2 will continue during long-term operations for the duration of the 
remedial action period. Zone 3 will be monitored throughout the remedial action period. 

7.4 Analytes 

The required analytes will be the list of contaminants of concern identified previously in Step 1. 
Volatile organic compound (VOC) and radionuclide COCs will be analyzed for Zone 1 samples. Zone 2 
and 3 samples will be analyzed for VOC COCs and tritium only. 
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Vinyl chloride concentrations also will be analyzed and reported with the organic samples 
(typically, it is reported by the same method as TCE and the other organic COCs). Vinyl chloride is a 
product of the biodegradation process and should be tracked along with the organic COCs. 

7.5 Methods 

The recommended analytical methods and limits are provided in Table C-4. 

Table C-4. Recommended analytical methods. 

Analvte 
Analytical 

Method Method Detection Limit 

v o c s  

TCE 

PCE 

Cis-DCE 

trans-DCE 

Vinyl chloride 

Radionuclides 

H-3 

Sr-90 

CS-137 

U-234 

SW-846 8260B 

SW-846 8260B 

SW-846 8260B 

SW-846 8260B 

SW-846 8260B 

Liquid scintillation counting 

Gas flow proportional 

Gamma spectrometry 

Gross alpha 

DCE = dichloroethene 
PCE = tetrachloroethene 
TCE = trichloroethene 
VOC = volatile organic compound 

Method detection levels (minimum detectable activities for radionuclides) need to be at or below 
the MCL for performance monitoring and 10 times below the MCL for final verification of attainment of 
RAOs (in accordance with the Quality Assurance Project Plan for Waste Area Groups 1, 2, 3, 4, 5, 6, 7, 
10, and Inactive Sites [DOE-ID 20021). 

To optimize the design, gross alpha analyses will be used during performance and long-term 
operations to estimate U-234 activity. If specific performance questions arise during the operational 
periods, analyses that are more precise (such as a gas flow proportional method) may be used on a 
case-by-case basis to evaluate U-234 activity. 

7.6 Quality Assurance Requirements 

Definitive data will be required for all MNA concentration data. Definitive data are generated using 
rigorous analytical methods (such as approved EPA test methods). Definitive data both identify and 
quantify analytes with relatively high precision and accuracy. Definitive analytical methods produce 
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tangible hardcopy, or electronic format, raw data (e.g., chromatograms, spectra, and digital readout 
values). Data not obtained and/or reported in these formats are documented in logbooks. Validation 
requirements and quality-assurance/quality-control sample requirements are specified in the Operations, 
Monitoring, and Maintenance Plan (DOE-ID 2003b). 
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